Journal of Alzheimer's Disease xx (20xx) Abstract. Deficits in visual short-term memory (VSTM) binding have been proposed as an early and specific marker for Alzheimer's disease (AD). However, no studies have explored the neural correlates of this domain in clinical categories involving prodromal stages with different risk levels of conversion to AD. We assessed underlying electrophysiological modulations in patients with mild cognitive impairment (MCI), patients in the MCI stages of familial AD carrying the mutation E280A of the presenilin-1 gene (MCI-FAD), and healthy controls. Moreover, we compared the behavioral performance and neural correlates of both patient groups. Participants completed a change-detection VSTM task assessing recognition of changes between shapes or shape-color bindings, presented in two consecutive arrays (i.e., study and test) while event related potentials (ERPs) were recorded. Changes always occurred in the test array and consisted of new features replacing 
INTRODUCTION

32
The temporary and integrated retention of percep-33 tual features relevant to an object (e.g., shapes and 34 colors) relies on short-term memory binding [1] . A sample and one sample t-tests, respectively.
153
The Visual Short-Term Memory Task
154
The VSTM task taps change-detection skills to 155 assess memory for single or combined features [4] .
156
It is sensitive to impairments of integrative memory and storage processes [44, 45] . Moreover, it has 334 been associated with post-retrieval stages, such as 335 decisional monitoring [46] and evaluation [47-50] 336 processes. All the functions indexed by these com-337 ponents are called upon by the VSTM task.
338
RESULTS
339
MCI Patients versus healthy controls
340
Behavioral data
341
Neuropsychological assessment. The results of the 342 neuropsychological assessment are shown in Table 1 .
343
Relative to controls, MCI patients had poorer cog- conditions (see Fig. 2D ).
358
ERP results
359
MCI versus controls. Shape-only condition. Signifi- 
MCI-FAD patients versus healthy controls
406
ERPs results
407
MCI-FAD versus controls Shape-only condition.
408
Significant differences during the encoding phase A) ERP activity from significant ROIs comparing MCI patients and controls in the shape-only (encoding and test) and shape-color binding (encoding and test) conditions. B) Electrodes by numbers comprising the ROIs. Red points indicate significant electrodes. C) Scalp distribution of activity during the early (100-250 ms) and late (500-900 ms) time-windows across conditions and groups. D) Mean performance during the VSTM task in the shape-only and shape-color binding conditions. Error bars represent standard deviations from the mean. 
MCI versus MCI-FAD
ERPs results
428
We also compared the patients' Z-scores drawn 429 from the electrophysiological data that indicated 430 significant between-group differences over specific MCI and MCI-FAD including this activity revealed 436 no significant differences (see Supplementary Fig. 4 ). entation towards task-relevant stimuli [37, 38] , which 569 subserve discrimination processes [52] . Moreover, source of this component [39] . The P2 seems to 580 index stimulus evaluation [39] and detection of fea-581 tures in task-relevant stimuli [40] . Thus, diminished with "object-based context-free memory" [55] . These 605 areas would receive perceptual and semantic [56] 606 information to perform higher-level inter-items asso-607 ciations [57] . age processes [44, 45] . A more elaborate encoding is 616 associated with larger LPP amplitude over parietal 617 scalp sites [58, 59] . Thus, relative to MCI patients, In line with this view, the LPP has been implicated in 629 post-retrieval processes, such as decisional monitor-630 ing [46] and evaluation [47] [48] [49] [50] . For instance, Eimer 631 and Mazza [48] showed reduced LPP amplitudes 632 when participants were uncertain about the pres- paradigm does not involve the hippocampus [61] [62] [63] .
661
Indeed, the change detection task reported here has 662 proved to be performed accurately after hippocam-663 pal pathology [62] . Moreover, a recent fMRI study Otherwise, LPP retrieval-related activity has been 669 associated with processes of familiarity and rec-670 ollection (dual process model of recognition) [64] 671 both of which contribute to performance on change 672 detection tasks. Consistent with our results, a recent 673 ERP study [65] showed that amnestic MCI patients aging [67, 68] deficits in feature discrimination processes [52] . As 758 recently shown in fMRI studies [29, [72] [73] [74] 
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The supplementary material is available in the 
